
THIS REPORT HAS BEEN DELMITED 

AND CLEARED FOR PUBLIC RELEASE 

UNDER DOD DIRECTIVE 5200,20 AND 

NO RESTRICTIONS ARE IMPOSED UPON 

ITS USE AND DISCLOSURE, 

DISTRIBUTION STATEMENT A 

APPROVED FOR PUBLIC RELEASE; 

DISTRIBUTION UNLIMITED, 



vices Technical Information Agency 
ited supply, you are requested to return this copy WHEN IT HAS SERVED 
3 that it may be made available to other requesters.  Your cooperation 

) VERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
I PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED 
OUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
5f, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
: HAVE FORMULATED. FURNISHED, OR IN ANY WAY SUPPLIED THE 
'ECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY 
fTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER 
UATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 

Reproduced    by 

CUMENT SERVICE CENTER 
1K0TT BUILDING, DAYTON, 2, OHIO 



Conditioned Heart Rate as a Function 

of Anxiety and CS-UCS Interval 

by 

W. It, McAllister, I.E. Farbjr, and J. E. Taylor 

Technical Report 1 

Studies of Influence of Motivation 

on Performance in Learning 

Contract N9 onr-93302,  Project NR 1&-107 

Office of Naval Research 

Department of ;-sycholo£y, State University of Iowa 

August 1, 195U 

• ». • - — ~ 



Foreword 

This investigation vras carried out as part of a project con- 

cerned with the influence of motivation on performance in learning 

under Contract 1-9 onr-93302,  Project W. 15U-107 between the State 

University of Iowa and the Office of Maval Hesecrch, 

Acknowledgement is made to Dr. Elaine Taylor for her aid in 

running subjects, and to Dr. Ii. Beecroft, Mr. It. Czeh. and Miss 

Rhoda Ketchel for their aid in analyzing the data. 

A list of the reports made thus far in connection with this 

project is given on pa;re 21. 

- -•• ••'• • 



Conditioned Heart Rate as a Function of Anxiety and CS-UCS Interval 

W. R. McAllister, I. E. Farber, and J. E» Taylor 

A number of studies (2, 3, h,  5, 6. lij, 15) have indicated that 

changes in heart rate can be acquired and extinguished, in the manner 

of other conditioned responses. The present study represents a further 

investigation of the conditioned human heart rate, in relation to two 

variables that have been shown to influence level of performance of 

other conditioned responses: manifest anxiety (8, 9, 10)J and length 

of the CS-UCS interval (1, 7, 12, 13). 

Method 

Apparatus,    Ss were run in a 6x10 ft, ser\i=scundproof room having 

a constant illumination of 0.15 apparent ft, candles.    They were seated 

in an adjustable dental chair facing a circular milk-: lass disk 2 3A in, 

in diameter, located sli-htly above eye level,  92 in, in front of 5, 

The CS, whose duration was respectively either £00 or £000 msec, for dif- 

ferent groups,  consisted of an increase in the bri.hi.net;s of this disk 

from 0,085 to lU.56 apparent ft, candles.    The UCS was an electric shock 

provided by the discharge of a four-microfarad condenser, administered 

during the last £0 msec, of the CS to the tips of the index and middle 

finders of S's left hand by means of small silver electrodes. 

Heart beat was recorded electrically by means of curved EKG elec- 

trodes fastened to the palmar side of each of S's wrists, and connected 
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to an amplifier system riiich transmitted the strengthened signal to a 

brush BL 902 pen recorder and polygraph. E vras located in a second 

room containing the recording apparatus and stimulus controls. 

Subjects, Ss were 133 students from an introductory course in 

psychology. Of these, 65 constituted a high anxiety (HA) group, having 

obtained scores within the upper 2Q%  of scores of a standardization pop- 

ulation on the Taylor /nxiety Scale (11) • The remaining 68 Ss were de- 

si gnated the low anxiety (LA) group, having obtained scores within the 

lover 20;« of the Taylor Sccie. The CS-UCS interval of 500 msec, was 

used for 3k HA and for 35 LA Ss. The remaining Ss, 31 HA end 33 LA, 

were conditioned at the 5000 msec, CS-UCS interval. 

Procedure, Before the beginning of the experiment, the level of 

shock to be used for each S was determined by giving a series of shocks, 

starting at 20 v, and increasing in 10 v, steps, until it was reported 

that the shock was "definitely unpleasant but not painful," The shock 

was maintained at that level during the entire experiment,1 Level of 

shuck was not increased beyond 110 v, for any S, The range of shock 

utilized for all Ss was from 20 v. to 110 v. Mean voltages for the 

four groups during the experiment were: 500-HA, 52.9; 500-LA, 52,6j 

5000-HA, U9.1; 5000-LA, 5U.1, 

Following the voltage adjustment, each S was given ten preliminary 

-•^eliminary investigation indicated that the effect upon heart 

rate of increasing shock intensity as the experiment progressed did not 

differ from that of maintaining shock at a constant level throughout. 
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pre-conditioning trials in which either the CS (light) or UCS (shock) 

was presented alone in a predetermined order (LSSLLSLSSL).    A 

weak buzzer was sounded prior to the presentation of any stimulus, as a 

ready signal, indicating that S was to fixate the disk.    For the 500 msec. 

CS-UCS group, the ready signal was ftiven irregularly 6,5,  7*5, or 8.5 8ec. 

before the onset of the CS.    The intervals for the 5000 msec. C3-UCS 

group were given AiTe5u.L2.viy 2, j, or n sec* ySxOVB the v^u.    This procs—- 

f'ure, vdtich Wi?.s followed throughout the remainder of the experiment, in- 

sured a comparable mean interval betvreen the ready 3ignal and UCS for 

both the 500 and 5000 msec, groups. 

Forty conditioning trials were then given.    Since the CS-UCS inter- 

val for the 500 msec, condition was too short to permit measurement of 

a conditioned response prior to the onset of the UCS, the UCS was omitted 

on ei(*tt of these trials.    The eight test trials \vere administered to 

each S according to one of three schedules, each of which involved the 

presentation of succeeding test trials in an irregular fashion,  folloving 

blocks of k> 5> or 6 actual conditioning trials. 

The inter-trial interval varied from 25 to 35 sec., with an average 

of 30 sec.    After every sixth trial the inter-trial interval was length- 

ened to 55-65 sec, Y/ith an average of 60 sec, to permit S to change 

his position if he wished, 

Following the conditioning series, ten extinction trials were given, 

in which only the CS was presented. 

Response measures«    S's heartbeat was recorded for several seconds 
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before and following each presentation of the CS, long enough to obtain 

a record of at least five pulses (four cycles) both before and after the 

onset of the CS, Since a constrnt speed polygraph wes used, the distance 

(in mm.) between heart beats could be converted into beats per min. The 

effect of the CS on a g iven trial r«aa measured by subtracting the heart 

rate, in beats per min., during the four cycles immediately preceding the 

onset of tho CS (Pre-CS) from the rate during the four cycles immediately 

following the CS onset (Post-CS).2 Thus, a positive Post-CS minus Pre-CS 

score would indicate an accelerating effect of CS on heart rate and a 

negative score a decelerating effect. 

On an occasional trial, the polygraph records were not readable, 

usually because of the recording of action potentials resulting from S's 

movements. In processing the datr, when a measure could not be secured, 

an estimated value was obtained by averaging the immediately preceding 

and immediately succeeding moidures. 

Results and Discussion 

Initial response to UG£« In order to evaluate the effect of the 

UCS, the Pre-UCS heart rate was subtracted from the Post-UCS heart rate. 

2 The term "Post-CS," it should be noted, has somewhat different 

meanings vhen applied to the 500 msec, and to the SOOO msec, conditions. 

In the 5000 msec. CS groups, the CS was usual'1-"' on during the entire four 

cycle period following CS onset, whereas in the £00 msec. CS groups, it 

was on for only a fraction of the period, or not at all, during the four 

cycles following CS onset. 
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Since this effect v:as confounded with that of the CS during the condition- 

ing scries, it uas analyzed for only the second trial of the preliminary 

scries, the first occasion on vrhich shock alone vrcs presented.    In this 

single instance heart rate v;as computed for only two cycles before and 

after the U    ,  in order to dctormino the effect of the UCS at a point 

relatively close to the time of its offset,  in accordance v.dth a sugges- 

tion by Zcaraan and Wcgner (15).    The resulting scorns for the four groups 

of Ss aro presented in Tabl^ 1,    They clearly indicate that shock produced 

a marked acceleration in heart rate in all groups, a result consistent 

v/ith previous findings  (15).    Level of anxiety \ras not related to the 

magnitude of accclcrrtion.    However, the combined   500'msec, groupdh(M • 

9.66, SD • 8,33) showed reliably greater acceleration than the combined 

5000 msec, groups  (1.1 « U.35> SD • 6,8°), the difference yielding 8 t—value 

of 3.99, £ <.O01. 

Initial Response to CS.    The effect of CS alone is shovm   iii Table ;2 

which gives the ?ost-CS minus Prc-CS scores for the Tour groups of Ss on 

the first trial of the prel:Lninary series, when only the light was pre- 

sented.    These data indicate that the initial effect of the 5000 msec. 

Co vras a retardation of heart rate, -.Thereas the 500 msoc. CS had no reli- 

able effect.    As in the case of the response to the UCS, no differences 

v/ero found between anxiety levels.   When anxiety levels Yd thin the two 

CS-UCS conditions wore combined, the 5000 msec, group (M - -2.92, SD - 

5.28) shov/cd significantly greater deceleration in heart rate than did 

the 500 msec, grou-  (M • -0.23, SD • 5.28), with t = 2.92, p_ <^ .01. 

The explanation of the difference between the two CS conditions can 



Table 1 

Effect of UCS on Heart Rate (Post-UCS minus Pre-UCS rate) 

On First Preliminary Trial Involving UCS Only 

Group "7 U SD t £ 
500-HA 3lt 8.7JU 8.98 5.60 <8001 

500-LA 35 10.55 7.55 8.11 <.ooi 

<QQQ-HA A 3 A -• — I.J.n 
fWWA 

5000-LA I     33 3.26 6.75 •5    71 y no 

Table 2 

Effect of CS on Heart Rate (Post-CS minus Pre-CS rate) 

On First Preliminary Trial Involving CS Only 

Group 

500-KA 

N 

3U 

H 

i   -0.22 

SD 

5.13 

t 

0.2U '..90 

500-LA 35 !   -0.2U 5.U3 0.25 .90 

5000-HA 31 '   -3.68 
i 

5.13 3.91 v.OOl 

5000-LA 33 
:   -2.21 5.31 2.35 C.05 

. 



only bo surmised. Since there is evidence (1U, lf>) that auditory stimu- 

lation may c'.cprcss heart rato, it is possible that the initial retarda- 

tion in rate shorm by the 5000 msoc. groups is attributable to the occur- 

rence of the buzzer (ready signal) 2-U soc, prior to the onset of the 

light. In the 500 msec, groups, the ready signal precedod the CS by a 

longer interval, 6.5-8.5 sec. The differential offoct of the UCS upon 

v«*w   iuuj/vno^^    ui     WKJ   ,>w    .0.     vug    j>v/w   uiouv>.    ^iuup   uuob   im<i:    u-_---;ii   ?1UC, 

in sono way, to the differential effect of the first CS trial on these 

groups, since the conditions undor which the UCS was presented were ident- 

ical* 

Changes in Response to CS» Performance curves relating effect of 

CS to practico during tho preliminary series (CS only), during condition- 

ing, and during extinction are presented in Fig. 1. Those curves were 

constructed by averaging the medians of each trial within overlapping 

blocks of three trials* Thus, the mean of the medians was calculated for 

trials 1, U, 5* for trials u, 5, 7, and for trials 5» 7, 10 of the pre- 

liminary scries, during which CS alone was presented. It may be seen 

from those data that, in the 500 msec, groups, the initial acceleration 

due to presentation of the CS was further increased, and that in tho 

5000 msec, groups, the initial deceleration was further increased/ during 

the preliminary trials. 

Table 3 presents the mcc.n of tho moans for trials 1 and h  and for 

trials 5, 7, and 10 of the preliminary scries. It indicates also tho 

significance of the deviation of each mean from zero (i.e., no effect of 

CS on heart rate), as well as the significance of the difference between 
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Table 3 

Effect of CS on Heart Rrto (Post-OS minus Pre-CS rate) 

on Trials 1 and k vs. Trials 5, 7, and 10 of Preliminary Series 

Group 

500-HA 

500-LA 

Trials 

1 & h 

5,7,&10 

1 & U 

5,7,&10 

5000-HA      1 c Hi 

5,7,&10 

5000-U 1 £c U 

5,7,*:10 

N 

3U 

3U 

T 
M 

0,81 

l.ob 

35     1.26 

35 

31 

31 

2.20 

-3.Oil 

-2.35 

33   -3.02 

33  1-3.10 

SB 

3.57 

3.3-U 

1.35 

1.90 

3.66     2.00 

3.05 

3.97 

3.UU 

U.02 

t.hl 

k. 20 

U.19 

3.7U 

U.25 

5.U7 

 f- 

Diff.   | 
l£k vs. 
5,7,5:10 

<-..20 

' .10 

-..10 

V.001 

^.OOl 

.001 

.001 

'.001 I1 

0.20 

0.9U 

0.69 

-0.08 

0.28 

l.Ul 

0*90 

' ,80 

0.11 

'..20 

<.ko 

>.90 



10 

the scores on the first two trials vs. the l?.st three trials for tho four 

groups.    Those results indicato that tho acceleration of heart rate by 

CS in tho 500 rascc.  group was maintained throughout the preliminary trials; 

however, the changes in amount of acccloration as a function of practice 

were not significant,    £>imilrxly, the deceleration due to presentation 

of CS was maintcincd in the 5000 msec, groups, no significant changes in 

effect of CS during those trials uomg cviuoncuu. 

Rosponco to OS during conditioning.   Reference to Fig. 1 indicates 

that in the 500 msec. grou:s, there occurred a large drop in heart rate 

between tho last preliminary trials and the early conditioning trials. 

("Conditioning trials" refers to the test trials during conditioning. 

It will be recalled that en average of five actual conditioning trials, 

i. e., CS-4JCS pairings,  occurred betweon test trials, i«o., presentation 

of CS alone, during the conditioning scries).    In both tho high and low 

anxious groups, the change involved a shift from acceleration to decolor- 

ation.    A compsrison of the means  (of the means) for the last three trials 

of the preliminary practice and for the first three trials of condition- 

ing s'.^ows that this drop was highly significant, t •» 3.76, p_ <.001 for 

the 500-HA group, and t - 7.11, p  <s0GI for the 500-LA group. 

Change in heart rate from the preliminary to the early conditioning 

trials xrcs not so marked in the 5000 msec,  groups.    In both HA and LA 

subgroups, the rate was mcc'ified in the direction of decreased inhibition, 

but ncith.r change was significant, t • 0.U6, p   <»70 for 5000-HA, and 

t * 1.53, £ <.20 for 5000-LA, 

The offeet of CS-UCS interval was obviously highly significant with 

respect to these changes.    Tho effect of anxiety level rras insignificant. 
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As a result of tho3C general effects, the rcsponso to CS in all 

groups during tho early conditioning (test) trials was a retardation 

of heart rate.    The effect of acquisition training, as seen in Fig, 1, 

was to decrease this inhibitory effect of the CS in all groups except 

500-HA.    The mean of tho moans in all groups for the first throe and 

last three conditioning trials are proscntod in Table h*    (It should be 

noted that ir. both Fig, 1 oxxd Table k the rcsponso on tho first extinc- 

tion trial xias included ir: the computations of results at the termina- 

tion of conditioning). 

Those data reveal that during the early portion of conditioning, 

the OS retarded heart rate significantly in all four groups.    In two 

groups, 50O-LA and pOOO-HA, there was a significant recovery from this 

deceleration ns a result of conditioning.    In the 5000-LA group, the 

recovery was insi.Tiificant.    And in the 500-HA group, tho initial inhib- 

itory effect increased, but not reliably.    There appeared to bo no con- 

sistent pattern of conditioned modification of heart rate relating to 

anxiety level.   When the too 5000 msec, groups wcro combined, however 

(M • 1»U3, SD * ii.39), their decrease in amount of inhibitory offect 

yioldcd at of 2.59, £ C»02, indicating that, at the 5000 msec, inter- 

val, conditioning had a consistent and reliable offect. 

It is of interest to note that in throe of tho groups, the direction 

of change due to conditioning was the same as that reported by Zoaman and 

Tfcgncr (15) and opposite to that reported by Nottcrman, Schocnfeld, and 

Borsh (5, 6).    On the supposition that the direction of effect of con- 

ditionlng depends upon the effect of the UCS at tlic time of its termin- 

ation (cf, 15), and the further supposition that this direction is posi- 
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Table U 

Effect of CS on Heart Rate (?ost-C3 minus Pre-CS rate) 

During Conditioning Trials 

1 " 
 'i 

i • 
T " 

! 

Group Trials 

1,2,3 

7,8,1X* 

1 
N 

3U 

u 

-1.11 

-1.70 

SD £ 

Diff. 
1,2,3 vs 
7, 8, IX 

i 
i 

• i 
i   t E 

500-HA 2.58 

3.Hi 

C.02 

<.01 
-0.59 

j 

i 0.88 
! 
i 

<.Uo 

500-IA 1,2,3 

7,8,1X 

35 -1.57 

-0.08 

3.15 

0.16 

<«0l 

<.90 

! 

i     i.U9 
i 
1 

j 2.73 

I 

<;.02 

500O-HA 1,2,3 

7,C,1X 

31 

31 

-1.98 

-o.Uo 

3.U6 

0.79 

<^.01 

<.5o 

! 
i 

1.58 

1 

i 
] 2.37 

1 

| 

<.05 

5000-LA 1,2,3 
i 

i» 

! 33 

-1.72 

n   t.l 

1 

2,82 

0.87 

<.01 

<Ji0 
1 

1 
i 
i 

!          1.28 
I 

! 

1 1.18 
i 

i 

/.20 

i.       .,  .... 

* First extinction trial 

. • • 
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tivo (accelerating) at tho end of a -very brief shock, the present roaults 

accord fairly well with expectation.    It should be noted, however, that 

at tho end of conditioning, the CS still appeared to have a slightly de- 

pressive of feet in all group's, though it was inconsequential in thrco of 

the groups. 

Rosponsc to OS during extinctions   As the data in Fig. 1 indicate^ 

thorc was a tendency in all groujs, when the extinction scries was begun 

(extinction trials 2, 3, and k)» to shift in the direction opposite to 

that evidenced by the jxrfcmancc curves for the conditioning trials© 

Thus, the 500-LA group and the two 5000 msec, groups, all of which had 

shown decreasing retardation of heart rate during conditioning, showed 

increased inhibition during the early extinction trials.    The 500-HA 

group, which showed an increasing rctcrdr.ticn during conditioning, 

showed a substantial diminution of this inhibitory effect at the begin- 

ning of extinction.    In other words, the initial effoct of extinction 

was to modify the heart rate in the direction shown at the boginning 

of conditioning* 

TJhon the mean of ncans was computed for the last three conditioning 

(test) trials and the first thrco extinction trials, the doclinc of inhib- 

ition under the JjQO-HA condition yielded a t-value of 2.21, £ ^.OJ).   Under 

the 500-LA condition, the increase of inhibition yielded a t of 2»U°, P. 

<.02.    The t«s for tho increases of inhibition in tho 5000-HA and 5000- 

LA groups wore 1*59, £ <.«20f 2nd 0,27, £ <»80, respectively.   TThcn the 

throe groups diowing increased retardation wore combined, M » 1.08, SD • 

U.U6, t = 2.U0, £ <^»02.    Thus, there is at lc-r.st some ba3is for concluding 

that tho shifts at the beginning of extinction were in the direction of 

• 
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the kinds of response to CS characteristic of the early conditions trials. 

The pictvire --resented in Fig. 1 with respect to the course of responses 

to CS dxiring extinction bears a rather marked rosomblancc to that shewn 

during conditioning. The three croups (500-LA, 5000-HA, and 5000-LA) 

whose deceleration decreased during conditioning tended to show a decline 

in deceleration during extinction also. The 500-HA group, vjhosc rcsponso 

to CS during conditioning showed the least change (sec Table k)  evidenced 

no consistent changes during extinction. The tr.'o groups, 500-LA and 

5000=*HA, thr.t showed the nost significant changes during conditioning 

appeared to show the greatest changes during extinction al3o. 

A similar picture is presented by a comparison of the means of means 

fer the early portion of the extinction scries (trials 2, 3> and k)  with 

these for the terminal portion of the extinction scries (trials G, 9, and 

10). These data arc given xn Table 5. They show that the only signifi- 

cant change occurring during extinction was that in the 500-LA. group, 

which also shaved the most significant change during conditioning. 

At the end of the extinction scries the effect of the CS was gener- 

ally dccclcrativc in all groups, but significantly so in only one, 5000- 

LA* The response to CS at the end of the extinction scries was net reli- 

ably different from that at the end of the conditioning scries, except 

in the 500-IIA. Ss, who showed a decrease in inhibitory effect that was 

significant at p C.,0%, 

The explanation of the resemblance between the performance curves 

during the conditioning and extinction series ecu only bo guessed at. 

Taken in conjunction with the changes in response between the last part 

of the conditioning scries and the early part of the extinction series, 

-, \  .. .-. ...    - - . . „ 
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Table 5 

Sffect of Go on Heart Erto  (?ost-C5 minus Fre-CS rate) 

During Extinction Trials 

Group     | Trials N M 

r 4. 
500-I1A   I    2,3,U  !    3U ,   -0.14i 

: i      i 
! 0,9,10  !    3k i   -0.21; 

S00-LA       2,3,1*       35 !   -1.86 

: i     ; 

5000-HAI    2,3,U  !    31     -1.56 
i j 

! 8,9,10 I   31     -0.58 

5000-LA!    2„3,1I I    33 I   -0,69 

SD 

0,9,10 j    33 -l.Oli 

3.62 

3.62 

3.U5 
-> f\\. 

U.08 

3.*i3 

U.52 

2.61 

0.70 

0.33 

3.1U 

2.09 

0.93 

0.86 

2.26 

p 
mm 

"<".5o 

<.8o 

<.ci 

_L 

Of-> 
my w 

.05 

<.Uo 

^.05 

Diff. 
2,3,U vs. 
8,9.110 

0.20 

1.86 

-0.35 

0.20 y 

3.22 

0.98     1.2U 

0.37 

'.80 

<.01- 

<.30 

<.80 

. - - -••»—.***•     '     .'Tj . ••*+• 
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such results mi$it be explained on the supposition that extinction had 

an immediate but temporary effect upon the heart rate itself, but not 

upon the fear generated by the CS. Thie persisting fear might then have 

produced a subsequent change in heart rate with successive "extinction" 

trials of the sort it produced Guring conditioning. An alternative ex- 

planation might be that the occurrence of a few successive nonrcinf or ce- 

ments reduced fear early in the extinction series. But since a nonroin- 

forccment had always been followed, in the conditionir? series, by 

occurrence of shock on a succeeding trial, expectancy of shock (fear) 

may have increased agrin as extinction trials progressed, simply because 

S was kept in the experimental si tuation. 

Comparison with previous findings. The present findings appcer to 

indicate some sort of interaction between ?nxicty level and CS-UCS inter- 

val, in respect to heart-rate conditioning* No clc^r-out main effects of 

these variables appeared, however, and the general trends were not in 

accord with any of those found in previous studies* Thus, Zeaman and Weg- 

ncr (1$) reported a conditioned acceleration of heart-rate when using a 

 -t-x-s i..   — v.-_x    _L-_I. -r_   iU_    ______..x     :„„j-_„„„      xU_   nc   U.J    -  _.IL._ 
i uxo.1. J. vux,y   oi.ur u   aiiuuAt       xn   1/I1C   JTUOUJII/   xilS uSIiGc,    \JLI\J   UJ   neiu   a x a uioi 

consistent docclcrative effect. On the other hand, though Nottcrman 

et al. (£, 6) report a dccelcrative effect, they found that the degree 

of deceleration increased during conditioning. In the present study 

the amount of deceleration tended generally to decrease during condi- 

tioning. 

It does net seem fruitful to speculate concerning possible causes 

of the differences between the results of the present study and those 

of previous studies, because of the many differences in procedure. For 
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instance, by contrast with the studies by Nottcrman ct al., the present 

study involved delayed rather than trace conditioning, a much briefer 

UCS, preliminary trials involving UCS alone, a smaller number of pre- 

liminary trials using CS only, a ready signal, a light rather than tone 

as CS, and a considerably shorter inter-trial interval*    Comparisons 

between the present study and that by Zoaman and Wegnof arc madd -dif- 

ficult because of similar methodological differences, and also because 

of differences in coraputational procedures. 

Certain aspects of the present results suggest that the human heart 

rate is conditionablc.    The direction and dcTCC of the conditioning 

effects,  and the specific factors influencing them, arc far from clear, 

however.    In general, the present study cannot be considered as strongly 

confirming the generality of the findings of previous investigators of 

human heart rate conditioning. 

Summary 

An attempt was made to condition the heart rate of 65 high anxiety 

Ss and 66 low anxiety Ss, using a delayed conditioning procedure, with 

shock as the UCS and a light as the CS. For approximately half of the 

Ss in each grou , the duration of the C3 was £00 msec.; for the other 

naif, the duration of the CS was 5000 msec. 

Presentation of the UCS alone during preliminary trials appeared to 

f 
accelerate ncrrt rate in all groups.    Presentation of the CS alone during 

preliminary trials resulted in a slight and insignificant acceleration 

of heart rate in the 500 msec, groups, but a significant deceleration in 

the 5000 msec,  groups,    during early conditioning trials, the CS produced 
I 
i .•-'•- 

- 
E 
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a significant deceleration of hoart rate in all groups. After 1*0 condi- 

tioning trieIs (32 actual conditioning trials and eight test trials), the 

magnitudo of this inhibitory effect had decreased in throe of the groups, 

the exception being the 500 msec, high anxiety group, flarly in extinction, 

all groups showed a modification of heart rate in the direction character- 

istic of response to CS at the beginning of conditioning. Curves of per- 

formance during ten extinction trials tended to resemble those obtained 

for the conditioning series. 

Although the results gave some suggestion that conditioning occurred, 

they were not related in any clear rray to cither level of anxiety or CS- 

UCS interval. Nor v;erc the results in general similar to those reported 

by previous investigators. Consequently, the present study docs not 

strongly confirm the generality of previous findings TTith rospoct to the 

conditioning of the human heart rate. 

• • 
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